The work is to use the energy approach in the form of indirect variational principle (Galerkin's method) 
INTRODUCTION
Structural stability is an important issue in the design of many types of civil, mechanical and aeronautical structures. This is especially true for structures having one or two dimensions that are small in relations to the rest, such as beam-columns, plates and shells. These structures are susceptible to lateral instability commonly idealized as an elastic buckling.
Buckling of the plates could be studied, in general perspective, using the equilibrium, energy and numeric approaches (Reddy, 2002) . Equilibrium approach is also regarded as Euler approach. It sums all the forces acting on a continuum to zero. The approach tends to find solution of the governing differential equation by direct integration and satisfying the boundary conditions of the four edges of the plate.
Numerical approach is a good alternative to the Euler approach. Some examples of this approach include truncated double Fourier series, finite difference, finite strip, RungeKutta and finite element methods among others. The problem with these numerical solutions is that the accuracy of the solution is dependent on the amount of work to be done. For instance, if one is using finite element method, the more the number of elements used in the analysis the closer the approximate solution to the exact solution. Hence, when a plate has to be divided into several elemental plates for an accurate solution to be reached, then the extensive analysis is involved, requiring enormous time to be invested.
Energy approach, on the other hand, sums all the work (strain energy and potential energy or external work) on the continuum to be equal to total potential energy (Iyengar, 1988 ). This approach is quite different from Euler and numerical approaches. The solution from it agrees approximately with the exact solution. Typical examples of energy approaches are Ritz, Raleigh-Ritz; Galerkin, minimum potential energy etc. These methods are called variational methods. They seek to minimize the total potential energy functional in order to get the stability matrix.
In all these methods, the accuracy of the solution is dependent on the accuracy of the approximate deflection function (shape function). The more the approximate shape function gets closer to the exact solution.
Many scholars have used different approaches to obtain shape functions for solving plates' buckling problem. lyengar (1988) used the variation of total potential energy method, and assumed a double trigonometric shape function of the form:
He obtained the buckled plate critical load in first mode to be = + . + . 
CHARACTERISTIC ORTHOGONAL POLYNOMIALS
A class of characteristic orthogonal polynomial (COPs) can be constructed using Gram-Schmidt process and then these polynomials are employed as deflection functions in stability problems (Chakraverty, 2009 ). Different series types, viz., trigonometric, hyperbolic, polynomial, give different results for the same number of terms in the series and the efficiency of the solution will depend to some extent on the type of series chosen (Brown & Stone, 1997) . (Bhat, 1985a ) used the GramSchmidt orthogonalization procedure to generate the COPs for one dimension and showed that the orthogonal polynomials offered improved convergence and better results.
To use COPs in the Galerkin method for the study of nonlinear elastic problems, first the orthogonal polynomials are generated over the domain of the structural member, satisfying the appropriate boundary conditions. After the first member function is constructed as the simplest polynomial that satisfies the boundary conditions, the higher members are constructed using the well-known Gram-Schmidt procedure (Wendroff, 1961) ; (Szego, 1967) ; (Freud, 1971) ; (Chihara, 1978 ).
Characteristic Orthogonal Polynomials in One Dimension
Here, the first member of the orthogonal polynomial set ( ), which is function of a single variable say x, is chosen as the simplest polynomial of the least order that satisfies both the geometrical and the natural boundary conditions. In general, the first member is written in the form:
The compact form of Equation 5.0 is given as:
Where, the constants can be found by applying the boundary condition of the problem. It is to be mentioned here that this function should satisfy at least the geometrical boundary condition. But, if the function also satisfies the natural boundary condition, then the resulting solution will be far better (Bhat, 1985a ).
Characteristic Orthogonal Polynomials in Two Dimensions
The displacement function for rectangular plate, which a two dimensional structure in x and y axes is assumed as a product of two independent functions; one of which is a pure function of x and the other is of y so that:
Expressing Equation in the form of non-dimensional parameters, say R and Q for x and y directions respectively: 
org 677
Where, are unknown coefficients to be determined.
, are the linearly independent functions (they are also called trial or shape functions) that satisfy all the prescribed boundary conditions but not necessarily satisfy Equation 20.0 From Calculus, any two functions , are called mutually orthogonal in the interval (a, b) if they satisfy the condition:
= .
Thus, if a function , is an exact solution of the given boundary value problem, then, the function − will be orthogonal to any set of functions. 
RESULTS AND DISCUSSIONS
The comparison of the data from this present study, Iyengar (1988) 38.0
"D" means the modulus of rigidity of the plate and "b" means the edge of the plate that received the load.
Where, K is coefficient of The present study gave a solution to CCCC thin plate buckling, which has average percentage difference with the solution from Iyenger as 4.702%. This is an upper bound approximation. It would also be noticed that the closeness of the two solutions improves as the aspect ratio increases from 0.1 to 1. Comparing with, Ibearugbulem & Ezeh (2013), the corresponding percentage difference ranges from 0.719% to 0.747%. This meant that the solution from this present study is very close to the results of Ibearugbulem & Ezeh (2013) and is upper bound to the later. Hence, the assumed deflection function was close to the exact shape function.
CONCLUSIONS
i.
Characteristics orthogonal polynomials derived shape functions for rectangular plates are satisfactory in approximating the deformed shape of thin rectangular CCCC plate. ii.
Characteristics orthogonal polynomial derived shape functions for rectangular CCCC plate coincides with results obtained by Ibearugbulem & Ezeh (2013 
